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1 Magnetized sheet < lsb
A sheet of material extends infinitely along the z and
z axes and has width w along the y axis. The origin
of the axes is centered as illustrated. The material is
magnetized in such a way that M = M (y)z.

a) Determine expressions for the bound current
densities and sketch these qualitatively.

b) In order to determine the magnetic field, we
need to determine its direction. In general

B = B,% + B,y + B.2.

Use the Biot-Savart law to eliminate one component and the “current-reversal” argument

to eliminate another.

¢) Choose ang{ appropriate Ampeérian loop and apply Ampere’s law to determine the mag-

netic field at all points.
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2 Magnetic field in the presence of a cylindrical material
A cylindrical material with radius R carries magnetization M = M ¢ where M > 0 is con-
stant.

a) Suppose that the material has a finite length with ends that are perpendicular to the
axis. Determine the direction of the bound volume and surface currents.

b) Determine the auxiliary field if the cylinder is infinite in length and use this to determine

the magnetic field.
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3 Magnetic field in the presence of a cylindrical material surrounding a current-
carrying wire

A cylindrical material with radius R surrounds a wire that carries current I. The material is
linear with permittivity p and is surrounded by free space.
b —J game pomzabuly
a) Determine the auxiliary field at all locations.
b) Determine the magnetic field at all locations.

c) Determine the magnetization at all locations and determine the bound current densities.
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